Noise measurements were conducted on a static run-up of a high-performance military aircraft to develop better noise models for this type of aircraft. This paper describes the measurement program and the resulting acoustic data. These measurements demonstrate nonlinear source and propagation effects from military jet aircraft. Moreover, these results serve as a comparative data set for the evaluation of nonlinear propagation models.
INTRODUCTION
Current environmental noise models used by the Department of Defense (DoD) to assess the impact of military aircraft operations are unable to deal with the new generation of fighter aircraft with high performance engines and vectored thrust capabilities. Their shortcomings have the potential to lead to restrictions in flight operations at airbases and within training airspaces. A new aircraft noise model, which takes advantage of today's computer computational capabilities, is needed to provide legally defensible noise assessments of current and future aircraft operations in protecting bases and airspaces for training purposes, and minimizing restrictions based on noise.
Detailed noise measurements from static jet run-up operations were collected for the evaluation of a proposed nonlinear propagation model. Several high-engine power conditions were measured during the study. This measurement is part of a joint effort by Wyle Laboratories, The Pennsylvania State University, and The University of Alabama to develop better noise models for military aircraft.
BACKGROUND
This measurement study is the second of a series on nonlinear propagation effects from military jets. The first field measurements 1 were performed using the Army Research Laboratory's Mobile Acoustic Source (MOAS) that provided high-amplitude periodic and broad-band waveforms. These MOAS measurements validated the proposed propagation model 2 for a simple acoustical source. The static jet run-up measurements provide the next step in the evaluation of the propagation algorithms by collecting noise data from a high-powered military jet, a highly complex acoustical source.
FIELD MEASUREMENTS
Static engine run-up measurements were conducted on the high-powered military aircraft at Edwards Air Force Base on 15 Sept. 2005. The primary objective of the measurements was to collect noise data along the maximum noise emission radial from the jet exhaust. Noise data were collected from 23 m to 305 m along five radials for five different engine conditions. Unfortunately, these measurements were secondary, and instrumentation set up time was severely limited. Pressure time histories were simultaneously recorded for each microphone using National Instrument PXI-4472 dynamic signal acquisition modules. For each stable engine condition, the data acquisition system recorded 30 seconds of acoustic data at a sampling rate of 96,000 Hz. Each channel used a 24 bit delta-sigma analogue to digital converter (ADC) and an anti-aliasing filter at ~ 44,100 Hz. Table 2 provides a summary of the acoustical data collected during the measurement. 39 separate data runs were recorded with up to 21 microphones. Measurement of the cross bleed conditions had fewer microphones because of the set time constraint. Table 3 The flat, C, and A-weighted overall sound pressure levels of the 125 radial microphones for each engine power conditions presented are shown in Table 3 . Frequency data processing was restricted to spectral resolution no finer than one-third octave bands. For the one-third octave bands, the time data was divided into 86 data blocks using 50% overlapping. A Hanning window was applied to each data block and a Fast Fourier Transform (FFT) was performed with 65,536 spectral lines, frequency resolution of ~ 1.5 Hz. For each data block the autospectrum was calculated from the FFT results. The auto spectrum of the 86 data blocks was then averaged. The total energy of each one-third octave band was found by summing each spectrum found in the band. One-third octave band plots for cross bleed, intermediate, military, and afterburner are shown in Figures 4(a) , 4(b), 5(a), and 5(b) respectively. For the lower power conditions, the ground interference effect is obvious for bands 27 through 29. As the power increases the effect of ground interference is reduced, which indicates an increase in the size of the noise source.
A. Experimental Setup

B. Measured Data
Ambient conditions during the measurements were conducive to making outdoor measurements. Wind conditions were calm with temperatures ranging from 13.0 -16. 4. SUMMARY As part of the development of a new noise model, detailed acoustical data measurements from static high-power military jet run-up operations were collected for the evaluation of a proposed nonlinear propagation model. The measurements focused on the rear quadrant where the jet noise emission is loudest. Several high power engine conditions were measured during the study. This measured data provides a comprehensive dataset to validate newly developed nonlinear propagation models.
